Modulation of actin filament dynamics by actin-binding proteins residing in lamellipodia.
Lamellipodial extension depends essentially on the polymerisation cycle of actin. In this cellular compartment the rate and extent of actin polymerisation is tightly regulated by a large number of actin-binding proteins. The main regulators comprise proteins of the actin-depolymerising factor (ADF)/cofilin family, which stimulate actin cycling, but there are also minor constituents like gelsolin and certain variants of tropomyosin that have so far not been considered to be lamellipodial constituents. A number of cell lines express ADF and cofilin simultaneously as shown here for the fibroblastic normal rat kidney (NRK) cell line. Both proteins co-localise in the lamellipodial region. We furthermore demonstrate the presence of gelsolin in lamellipodia by immunostaining with anti-gelsolin antibodies and transfection with EGFP-tagged gelsolin constructs. The presence of tropomyosins in lamellipodia has recently been reported (Hillberg et al., 2006. Tropomyosins are present in lamellipodia of motile cells. Eur. J. Cell Biol. 85, 399-409). In order to evaluate the effect of the simultaneous presence of ADF and cofilin together with tropomyosin and/or gelsolin on the polymerisation cycle of actin, we analysed their effect or combinations of these actin-binding proteins on the steady-state F-actin-ATPase activity in biochemical assays. Our results demonstrate stimulatory effects of ADF/cofilin on actin cycling and a further modulation of ADF/cofilin-stimulated F-actin-ATPase activity by gelsolin and tropomyosin in a complex manner.